IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re PATENT APPLICATION of 
Yeong-kwan Kim et al. : 

Serial No.: [NEW] Attn: Applications Branch 

Filed: Oct. 8, 1999 Attorney Docket No.: SEC.637 

For: METHOD FOR MANUFACTURING THIN FILM 

CLAIM OF PRIORITY 

Honorable Assistant Commissioner for Patents and Trademarks, 
Washington, D.C. 20231 

Sir: 

Applicants, in the above-identified application, hereby claim the priority date 
under the International Convention of the following Korean application: 
Appln. No. 98-43353 filed October 16, 1998 

as acknowledged in the Declaration of the subject application. 

A certified copy of said application is being submitted herewith. 

Respectfully submitted, 
JONES VOLENTINE, LLP 




Registration No. 37,271 

12200 Sunrise Valley Drive, Suite 150 
Reston, Virginia 20191 
Tel. (703)715-0870 
Fax. (703)715-0877 



Dated: October 8, 1999 



KOREAN INDUSTRIAL 
PROPERTY OFFICE 



This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Industrial 
Property Office. 



Application Number: 98-43353 



Date of Application: 16 October 1998 



Applicant(s): Samsung Electronics Co., Ltd. 



2 November 1998 



COMMISSIONER 



PATENT APPLICATION 



[Application No.] 

[Filing Date] 

[IPC] 

[Title] 

[Applicant] 

Name: 
President: 
Applicant code: 
Applicant type: 
Telephone No.: 
Zip code: 
Address: 

Nationality: 

[Attorney] 
Name: 

Attorney's code: 
Telephon No.: 
Zip code: 
Address: 

Name: 

Attorney's code: 
Telephon No.: 
Zip code: 
Address: 

Name: 

Attorney's code: 
Telephon No.: 
Zip code: 
Address: 

[Inventor] 
Name: 

Resident Reg. No 
Zip Code: 
Address: 



98-43353 

16 October 1998 

C23C 

Method for manufacturing thin film 



Samsung Electronics Co., Ltd. 

Jong-yong Yun 

14001979 

Korean Corporation 

0331-200-3443 

442-373 

416, Maetan-dong, Paldal-gu, Suwon-city, Kyungki-do 
RepubHc of Korea 
Rep, Of Korea 



Young-pil Lee 
H228 

02-588-8585 
137-073 

1571-18, Seocho-dong, Seocho-gu, Seoul, Rep. Of Korea 

Suk-heum Kwon 
A409 

02-588-8585 
137-073 

1571-18, Seocho-dong, Seocho-gu, Seoul, Rep. Of Korea 

Sang-bin Jeong 
K206 

02-588-8585 
137-073 

1571-18, Seocho-dong, Seocho-gu, Seoul, Rep. Of Korea 



Yeong-kwan Kim 

650207-1017212 

463-050 

112-1501, Hanshin Apt., 87, Seohyun-dong, Bundang-gu, 
Sungnam-city, Kyungki-do, Rep. of Korea 



Nationality: 



Republic of Korea 



Name: 

Resident Reg. No. 
Zip Code: 
Address: 

Nationality: 



Sang-in Lee 

580215-1347512 

442-372 

104-706, Hankuk 1-cha Apt., Maetan 2-dong, Paldal-gu, 
Suwon-city, Kyungki-do, Rep. of Korea 
Republic of Korea 



Name: 

Resident Reg. No, 
Zip Code: 
Address: 

Nationality: 



Chang-soo Park 

620908-1024427 

442-070 

101-410, Samsung Apt., 366, Ingye-dong, Paldal-gu, 
Suwon-city, Kyungki-do, Rep. of Korea 
Republic of Korea 



Name: 

Resident Reg. No, 
Zip Code: 
Address: 

Nationality: 



Sang-min Lee 

700201-1122911 

135-120 

202, 557-5, Shinsa-dong, Kangnam-gu, Seoul, 
Rep. of Korea 
Republic of Korea 



[Application Order] 
Attorney 
Attorney 
Attorney 

[Request for Examination] 

Attorney 
Attorney 
Attorney 



I/We file as above according to Art. 42 of the Patent Law. 

Young-pil Lee (seal) 
Seok-heum Kwon (seal) 
Sang-bin Jeong (seal) 

I/We request for examination as above according to Art. 60 
of the Patent Law. 

Young-pil Lee (seal) 
Seok-heum Kwon (seal) 
Sang-bin Jeong (seal) 



[Receiver] 



Commissioner 



[Fee] 

Basic page: 
Additional page: 
Priority claiming fee: 
Examination fee: 
Total: 



20 Sheet(s) 
2 Sheet(s) 
0 Case(s) 

14 Claim(s) 



29,000 won 
2,000 won 
0 won 
557,000 won 
588,000 won 



[Enclosures] 

-1. Abstract and Specification ( and Drawings) 1 copy each 
-2. Floppy diskette including Application cover, 

Abstract and Specification (and Drawings) 1 copy 
-3. Power of Attorney (and translation thereof) 



Ok 
Ok 
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This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Industrial 
Property Office. 



^ SI S 

Application Number 



1998id ^143353^ 



# ^ ^ ^ 

Date of Application 



1998id 10^ 16^ 



Applicant(s) 



PI 



199^ tg 
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aaSs] 98-043353 
ftcl^XH 1998/10/16 
^XHI ^51^.^1 0230 

fc^SO| aSSUl Method for manufacturing tfiin film 

[SSSSl Samsung Electronics Oo., Ltd. 

14001979 

[a&asl 0331-200-3443 

[^Sfflsl 442-373 

l^±] 4^^K\ mm=?- OHES 416BXI 

[^£11 KR 
[:Hdl2i] 

[^si olsa 

[CHEI&JSHl H228 

[ a & a S 1 02-588-8585 

i^mmm 137-070 

l^±} A-iS^^AI M^=? Aise 1571-18 

[CHdl&J3Hl A409 
laaasl 02-588-8585 
[^aSal 137-070 

[^±1 A-IS^^AI Ai^^ Aise 1571-18 

i:Hdi&!] 

K206 

[ a & a S 1 02-588-8585 
[^Sa^l 137-073 

l^±] AHS^^AI k\^=? Ai^S 1571-18 

[S^^Sl KIM, Yeong Kwan 
[^EJg^asl 650207-1017212 
I^aasl 463-050 

[^±1 ^yAi Aias 87Sixi a^jomf^ ii2g 1501s 

[^211 KR 




[SSaSl LEE, Sang In 
[^aiS^SiS] 580215-1347512 
[o^HjSl 442-372 

^sai m 

KR 

[SS^Sl PARK, Chang Soo 
l^Ei^^Sj^l 620908-1024427 

442-070 
[^4:1 <^S!AI gS^ 

[^Sj] KR 

[^^^Sl oi&^aj 
tSS^S] LEE, Sang Min 
l^aje^asl 700201-1122911 
135-120 

l^±\ Aig^^AI ?^y-^ tlK\m 557-5^11 202s 
1^211 KR 



366 ^^OHFM 101S 4101 



lD\^m^^\ 20 B 

[^ida^SSl 0 2J 
[^MS^Sl 14 s 
[S^II 588,000 S! 
[S^AiWl 1. fi^Ai, SAHIAH(iJ SEE) ^ IS 

2. MSlAi fi^Ai, SAHIAi(a! £0) 

3. m a^s) 



(0|) 

olsa (21) 
a^s (oi) 

(21) 



29,000 
2.000 



0 m 

557,000 S! 



MSSfe FD^^ II 



r 




^ i^Vi^o^ tiT-nV Hj-i^ o_ 7^ ^^o_ ofl i^t^ A] Aj-y] HV-g- 

-«B1<H1 7l^s] S'S^ €^>S f^^^^B^^V^ i^i-tlr^-. ^oM ^ 

^ ^-l^l^ 7l^ol aV-g- ^«a1oll ^1]l tiV-g-^^ ^^ge>ct] ^V7l ^^^-jsl^ 7] 

^ ^n^]^ ^-g-'^l ^^V*^ ^^1 ^^^^^ ^^^t!:^-. ^ ^1-^^ ^flS ^^"^ 

£ 2 



1 




:£ 9fe ^ ^^}<^ ^]3i^ ^^^o.^ ^fl-g-t!- 

S. 10^ ^ ^^ofl o]sr>a^ ^12:^ '^r^i^'l^ ^S)-^^ ^^svo.^ ^fl-g-t!: ^ 

^ tiVS^l 4i^Hl ^1^5]^ ^^J-'^ofl 

^ 5^1^<^1 lr^# ^ #Hl^ ^^5^ ^^1%^ ^ XI^ ^IS '#^<>11 




o^^^o_^^ tiVis{-(thin filni)^ ^^}^ ^^'3]-(dielectr ic film), 

'^^^S^ldt:;^>( liquid-crystal display)^ ^'^tb £.^^l(transparant conductor) 
^ "^"^ S-^] ^^Kelectroluminescent thin film display)^ ^S.^ 

(protective layer) ^^S. t=\-''^^7\] ^>-g-S^. 

^§1, ^^i3Vo.^ ^o]^ ^"^^ THsflA]^^ ^ a}-^ ip 

^7] ^Sl-o^ -B-^^'-^ ^ ^1^<^1 Ir^l-sf ^^o] ojolo> ^}jL, 

rf^E^ ?1alE];^l(step coverage)^ ^*^£(uni f ormi ty)7> #<5}c>> tl:^-. ^Hl '4^1-, 

^:^}o\] ^^^^^ '^l-g-S]^ ^1-^^^ ^1-^^ T^-^^SVfe €^>7> ^-H-^ 

^ ^-f , ^HlS^l oV-§-#^ T^^^*!-^ 51 chemical Iigand)oll 
^ €^}7> ^V^Sl-c:^ ^^^^ M1<^1 Ir^^'^l ^gy]^ ^^fl7> 

-^^^ ^3]-^ (atomic layer deposition: ALD) , ^^y]^^^^ 

(cyclic chemical vapor deposition XCVD), clx]^ S)-*}-7l-^^2hig (digi tal 

chemical vapor deposition :DCVD ), «>|— 'Sli^i:^ 5l-«]-7l>S-#3[i^ (advanced 
chemical vapor deposition :ACVD ) ^i^- 

^&|i4, ^^^^ #^1-^^ =1^^ ^-f , ^1-^^ ^flS^l ^i-ni-^fl 



3 



? I 

ixj-e^Ai, ^ -f^^ jzf^fl^ Mi-^v^i ^ Tjj^oil 1-^^ ^ 

tiV-g- ^flti] i^cH] ^xgAl^Jf a>o. ^^y^oil ^t^^ 7]^^ S^l: 

^7]1# ^1-71 ^c]- 7]^o] ^^t3^o11 m 

^i, #^^5l^ 71^ ^i-<^l #5^ ^^^^^ '^r-i-^^ ^17-1^^^ -a- 71 1^ 



4 




^ ^ 4^1- ^^oll^i ^l-M--^!^. 

i 1^ A^, <^l^cfl ^el^. 7l^^ ^nal<^l 

cf. ^fla^iflcHi ^xg^ ^el^ 71^5] ai^^ oilti] 

^A^A. ^^1, loll ti>^ ^O] ^2^3. ^-^^ ^^ollfe 

ig:^ %A -^^1 ^^5]o^ 71^51 ST^o] _2.<g^ £ 

^I'^Ofl AV^, £^ €^1--^^ ^^^^^ 

^M^^^l ^^^^1^ ^ ^l^^Hl ^S^^^l^l^ ^71 >5<1^7> ZL 

A^^, #^<^> ^^^^ ^^1^ ^# ^ <^1^1 t4e^-, 

7]^^ 2^^^ ^ 71^5^ S.'^A ^(homogeneous) 

S. 2* ^2]^ ^^^^ ^^^^1 <='l^^^l7ll -^1- 

A ^^"^1 7>^ £fe 7>>i# *£i-^1§>^ ^5]^ 'S^^ -^^^^ 



5 



^ ^^1-1:^ ^;<1-^ ^]%^7\x^, ^^%^] ^ 

^ ^^Ir^l ^dll £^ ^dil €^>^ ^1-Efl7]- ^Cf. fifll^s:!-!^, >^1-7] Af^ ^ 

-S^Vlb^ a lofl u]-^?]- ^o] ^^7] ^rfc £fe 

^7\9\ ^^mo] ^^^o] 7j-§].7l nfl^olrf. q-A] 'grS}^ , 

ofli^i^ljacf 3.7] nfl^ojq-. 

1] 











^^(bond) 


(kJ/raol) 


^^(bond) 


(kJ/mol) 


Al-C 


255 


Si-C 


435 


Al-0 


512 


Si-0 


798 


Al-H 


285 


Si-H 


298.49 


Al-N 


297 


Si-N 


439 



o]^ 7Vo] ^5]S. 7\^2\ A].^. ^.rjAj^lTll ^S]^ 7]^ 
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£ Sir ^-15.1^ ^S-m ^l^':'! S.^^ »^V-S- tiV-o 

-i-, '^l^cfl TMA[trimethylaluminum, A1(CH3)3]^ ^^t!: ^ ^^l^H ^fl 

1 'd-t-l-^ ^117-1 ^^q-. oj^Til sl^, ^el^ 7]^ ^>oil^ 51-^^^^^^ ^-11 1 «]:-S-l-^> 

^711 ^7] ^11 "Sr-g-^^ CHs^ Si-O-CHs^l Sfe Si-O-Al-CHs^l -^^1 si 7l-^l 

-g- ^S^o\] 7112 c^mtfl ^^7l(H20)# ^ 5)7;l§l-o^ *sv^ 7.]]2 

^-§-#^ ^iTl^r]-. oj^Tj] ^V7l Tfll ttV-g-^Jil- >a-7l 7112 wV-g-^ 

^-§-#, ^l^ifl CH47l^ ^^^^q-. ^7lAi, ^1-71 Si-0-CH37l^ 7112 «]:-§-#^ 
^ slxHl 2]^-<^ S. 4^ ^ol si-O-Al-0 ^BflSl "eV^^oi ^ii^ol 

^. 

ojoll ul-S^., ^51^ 7]^ ^l-oll^ €^1"^^ l-^^'^l ^JL # 

^^c] ^i^g^ ^jT^oi ^A^slji, o]^ ^1^ ^^^1-e- 'd:^^^^ 

^711 ^1=1-. ^, «]:-g-#l:^ ^«1-*.2Vj7^ ^^>til-0-oll El^Vjc ^i^oii o^sfl cjs 

^^1^ «>-§- 321-^ oil Ai ^11 ^^^'^V^ ^1-^1 ^'■^ ^^«fl7> ^^5r>7l nfl^oll MV^V 

^7] A-], ^ ^t^^ 7^12: ^^^^ <^l-g-§l-^ ^^^§>^ ^^1 



7 




^^i, "Sr-g- ^^01(30)011 71^(3), <^]^d^ ^s]^ 7]^^ ^^^1^ ^ §1B1(5) 
« o]-g-3rl-o^ >^V7l 7l^# 120~370°C, t.l-^^§>7ll^ 300°C^ -^^l^VcfC^^^ 
100). o]n|I, >^l-7l 7l^^ 300°C^ ^^]^}7] ^sMfe ^1^1(5)^ ^ 350°C^ 

^^1^^^-. ^1-71 71^(3)^ ^^§1-^1 ^ofl ^>7l 71^(3)2^ S^oll ^^^S] 

cf-§-o11, 120~370°C^ ^^tf|(l)oil ^^^o. 

7}^ :i^^^(19)^ 7>^ 2.^ 7>>i# S. 2<^1 ^^]^ 

^vo] ^s]^ 71^2] €^1-^ 105). ^1-71 

^. 

120~370°C^ ^^^SoflA-^ ^V7l £^ ^^>^ ^21^ 7]^ 

^ f^^^Bl^M ^elS-^Jf ^^Elfe ^11 ^ CH37l7> ^ 

^flSl^l ^H]a. ^^flsl-Tll ^q-. ZL^JL, ^^<^] 

^Ejs 713^: ncfl^ ^711 ^1^. 

^l^^i, ^^7l ^fltH(30)# 120~370°C51 -6-^1^ -^i-Efl<^l^i 

8 




TMA)1- ^^7] a>-g- a] (30)^1 lm^~10^ -g-^V, wl-^^^V/ll^ 0.3^ -^^J: 
(^^d 110). 

^^(19)^ oj-^^ 7>^ 200sccm^ ^fls^o^ 7l->i(carr ier gas)^ 20~22°C^ ^^]^ 
41 tHl:&l(12)'^l ^'a§>'^ ^^7] -a-Efl^ ^fll aV-g-^Cll)^ 7>rix ^EflS 

A]^ ^, •i^.o)^ ^Efl^iAS ^h-^A]-^ 7>^ el-'?l(l3) ^ A>^-1 §11:^(15)1- 

^Sl-o^ ^^iJ^t:!-. o]nfl a>-§- ^flu^o^ ov^^ l~5Torr^ -^^l^i^. ^l^Tll s] ^ , 7] 
^(3)S] ^i^cHl 3.7] ^^^^ sl-^V^^VS),:^ ^ ^1-71 

^ i^-i-^dl) -^^<^1 ^el ^11 ^-§-^(ll)<^l ^^^^t^. 

^-^^1, ^^7] 120~370'CS^ ^^^S.^ l~5Torr^ ^^"^^ -^^1 tb 

<^]^^ '^-S- ^^^^^ «jw.(9)# ^-&Al7]ji ^11 7>>h 2t<y(13) Sfe ^1 

2 7>^ ef-adS)^ ^l-g-sT-^ 7>>i ^^^(19)^ 7>^ 400sccm^ 0.1-10^^ 

01, wl-^^S]-7)]^ 0.9^ -^^ sl^lsH #£] ^2)-^ 7fll «]:-§-#^ ^l7l^cf(^£^ 

115). 

51- Sl-^^^^^ ^11 ^^#^1 ^^^^ 7l^ol ^-§- ^fla^oil ^V7l 

120~370''C5l l~5Torr^ "^-^^ -^-^1 ^ ^^EfloflA-l :^^2 n\^mu) 

e}'a(13) ^ ^>^-] ^11^(15)1- ^^}^ lm^~10^-&<?]:, w>^^sl-7l]fe 0.5^ ^ 
<y^q.(>,e^ 120). ^^71^-1, ^7] 42 ^-§-#(17)21 ^'^^S-'^^ 



9 



^'^^1-711 1*11:^ «o^^^ ^, 4i^>i(19)^ 7>^ 200sccm 

-i: ?fl5l^ 7l->i^ 20~22°CS. ;<il2 1:5K14)'>11 "^A^ ^^^^ 

A2 «l-§-i-(17)^ 7\^^ ^Efl^ ^^^1?J ^ ;^fl3 7>>i e1-<a(16) ^ Ajr^^ §11^(15)# 
^^\c^ ^oi^Vcf. olnfl «]--§- ^^tf|(30)^ ^1-^^ l~5Torr^ -^-^1^^. ^l^Tll £] 
^, ^n^^^ Al i^r-i-^^l ^^^^ 71^(3) ^oHl 7fl2 '^:-g-^(17)ol 

Al-CHs^ HaOofl AlzOs^ CH47l7> %7] QE^7]^ A 

^--i-^l, 120~370°C^ l~5Torr^ -^-^1 ^ ^^Efl 

^o.^ «ju.(10)^ 3|-^Al7lJi A2 7>^ ej-'y(18) ^13 7>>^ ef<a(16)^ ^l-g- 

s>oi 7>:di ^^^(19)51 7>^ 400sccm* 0. lO^-^*?} , ti>^^s)-7ll^ 0.6^ 

-^oj- 5l;^l§l-o^ #el ^2]-^ ^12 ^ f^^VtiV-g-^^ 7fl7lt!ri^(>i^^ 125). 

oj^cHl, ttV-g-^ ^oi ^^K^Ej 110)^E1 ^12 ^-g-# ^17-1^]- 

7^1 (^^^ 125)^Mlr ^7laj(cycle)-^^ ^^^^ ^ ^^1, ^1^^ 10 A ^ 

^1 lOOOA ^^vi(0\ ^A^^^^^]^ 130). ^^l7> £1^ 

^ -a-^l^o.^^) ^atb^C^^^ 135). 

^1-71 ^ ^12 «]:-g-#^ 2]-^ MB] ^a^^^l^(Al(CH3)3: TMA) 
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^ ^^(H20)# ^l-g-S>^ <0:2|-n|-(Al2O3)-ar ^^^^}3X^^, m ^-g-#^ ^fl2 

•St-S-^-i: T\CU^ NH3* TiN'al-i: ^^^^ =^ 

# ^ ^fl2 MoCls^ Hsl- ^l^sl^g Mo'3]-g: ^^^^ ^ 01 cf. 

Mo^i- ^^^}^ jin^"^, ^€^> ^«^> a 

4^1- olcf. ^^7] ^^^1-^ Jl^laVnVo^ ofl^^ Al , Cu, Ti , 

Ta, Pt, Ru, Rh, Ir, W Ag# 1- ^ ^ , ^^^1- <^1^^ Ti02, 

TaaOs, ZrOg, HfCb, NbzOs, CeOz, Y2O3, Si02, IngOs, Ru02 IrOa-^^ 1: ^ 9X^^ , 

^l^fe SrTiOs, PbTiOs, SrRuOa, CaRuOs, (Ba,Sr)Ti03, Pb(Zr,Ti)03, 
(Pb.La)(Zr.Ti)03, (Sr,Ca)Ru03, Sn^l S.^^ In^s, Fe7} S.^^ InzOs Zr^l S. 

In203# -i: ^ 9X^. at!:, ^^^V ^sl-#2] <^1^^ SiN, NbN, ZrN, TaN, 

YasNs, AIN, GaN, WN £fe BN^ # ^ 9X^^ , <^1S^ WEN, 

WSiN, TiSiN, TaSiN, AlSiN Sfe AlTiN^ # ^ Si^. 

^ 71^51 #^^eIsr>o^ ^51$ 7]^^ ^^Sj-Tfl ^ ^^^]^^ 

^^^^^ ^ ^4. 
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^^1^^^, ^ 7^ ^ t^oi) o]s]-o^ ^^]^^ 'iJr^Di^ AVsf^i-^ ^^^^1^ 

•n]^ s]=i# SAi^t ^^m-. x^^ <^1M^1# M-^^fl^, ^;^}^^ 7l]^# 

ufEfHflcf. 7<^1 tiV^ ^ ^^^^ ^sl-^^^ S^oiiA-j :^]^77} 

^1 Al-0 ^^^3:^ ^o]i^cHl tiVsH, 821 ^^9] ^^^^]^ ^S[^-\^ S. 1^ 

1- «fl ^l^^l^i Al-Al Ji'^lJi '^l^ ^ ^§>^, ^1 

igoil^i ^4^7> ^51-^^^ ^'i^ "^A^ ^ "A^. 

i^^l^^^, ^^^^ M-^^i^, 8<?1^1 ^flols] ifloflA-l ^ 

AA^ 20 S<?1M5] H-Hl-^cf. ^ih(02)M- ^^7l(H20)# ^^^^Hl 

^ ^ ^^D]^ ^^^1-^^ ^fl^t!: Tl^^jBlfe ^^^V 

^^^^^^^ M-^Hfl^. ^21^, ^iJi(N2)M- <a-2.v|o>(NH3)^ #^^^el^ '^T^T^'l^ 

^. 

£ 10^ ^ ^^^1 ^^V^ ^1^^ 'yr^^l^ ^sl-^^^ -a-^^i-^s. ^11 -g-^ 
^ #^<H1 5i§]-c^ <y-s-M<^l- £^ ^^7Hi ^% f^^^^Bl^M 
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^•^1 -€S1^ 7l^S] ^^^^^^ 71^2] ^'a§>7ll 

S}-*}-7R1-^Sl-i^ (CCVD) , C]^]^ 5|-^^7l>a-^3l-ig(DCVD ), c>]:E.afl>^E ^^y]^^z^ 
^(ACVD )oll ^ ^4. 
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(71-) 7]^^ «J-§- vfloil st^Al^lfe ^^]; 

(M-) ^^a]oii ^tg^ 7]^o) ^^].^ ^cj-^^e:]^].^ ^ 

(Cf) ^1-71 ^]^^ 7]^o] tifo. ^By^oll ^fll "^Ir-g-^^ ^^a^M 

(21-) -^^7] 7]^ ^^1 ^11 '^l^^^ ^17] §1-^ 1^3:711; 

-g-oll o^S].0^ Ji^l MVnl-^ ^^1^^ ^T-^^ 

[^^1]- 21 

^ll*J-<Hl (71-) ^oll 7]^^ Sigoll ^AJS] 

31 

^fll^oHl ^o^A^, ^1-71 (n» ^ ^^Ri-^i- ^^^^1 ^^5^ 

#^ ^iT^Sm ^-1 Sf-*!-^ ^^^^ ^o^'^. 
41 

^ll-^J-^1 (M-) ^n^]^^ ^^7] ^^^^1-^ ^^Sm 7>>i^ 25] o]>^V 
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^flS Wo^'^ . 

Sl^^i, -^M ^2^^ 7i^oi ^^1^^ §1-^ ^^^^ ^fla 

l^^^J- 7] 

^^I^S ^12: 

[^^^J- 8] 

^1^ ^>7l ^11 ^^^§1-^ ^^^^ ^^y] 7]^^ ^^^«>^ %^}^^ ^^Hl 

^i^l^q- €r S>fe MVnV Hj-i^. 

^, ^^^^1- ^ oi^o^^ 

l^ni^l]- 10] 

^Bl^^l ^^71 ^^^1- Mo, Al, Cu, Ti, Ta, Pt, Ru, Rh, Ir, 

15 



W ^ Ag^ ol^c>]^ '^^oil^i ^Bflsi o^j^ §1-1401 
[^^^% 11] 

^fl9%^l Si^^i, ^>7] ^^€4 ^2^-^^ AI2O3, Ti02, TazOs, ZrOa, HfOo, 
NbsOs, Ce02, Y2O3, Si02, In203, RUO2 ^ Ir02S c:>l^c>|^ c>li^ §>u|- 

?1 ^^^^^ ^^^^ ^fla «o^^. 

[^^^J- 12] 

^fl9%'^l ^1-71 SrTiOs, PbTiOa, SrRuOs, CaRuOs, 

(Ba,Sr)Ti03, Pb(Zr,Ti)03, (Pb.La)(Zr ,Ti )03, (Sr,Ca)Ru03, Sn<^l In203, Fe7> 

In203 ^ Zr^l In203S ^l^^l^ '^i^ ^>H-^ 

^^1^^ S)-^ 
[^^^J- 13] 

^fl9%°fl ^^;^} SiN, NbN, ZrN, TiN, TaN, YasNs, 

AIN, GaN, WN ^ BNS. <^1^«>1^ 0]}=^ ^^^-^^ 

WVol- wj.,^ 

i^^^^ 14] 

^l9-%i-o1] ^1-71 WBN, WSiN, TiSiN, TaSiN, AlSiN ^ 
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